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Australia, the driest inhabited continent on earth, reports the second highest 
rate of water consumption in the industrialised world (Prime Minister's Science 
Engineering and Innovation Council, 2003). This is despite the fact that South-
East Queensland is currently experiencing the “worst drought on record in more 
than 100 years” (SEQWater, 2005, p.4), with major dams in the region at record 
low levels of 16% - 20% capacity in 2007 (SEQWater, 2007).  In response to this 
dire shortage of water, Queensland politicians have proposed a number of 
responses, including strict water-use restrictions, building dams, desalination 
and water recycling (Queensland Government Natural Resources Mines and 
Water, 2006). The focus of this paper is on water recycling, which refers to 
wastewater that is treated to a standard considered appropriate for its intended 
use. For drinking or potable purposes in Queensland, it is proposed recycled 
water would undergo a 7-barrier treatment system, including micro-filtration, 
reversed osmosis and advanced oxidation, before being mixed with the water 
supply source and entering the drinking system (Queensland Water Commision, 
2007). This proposition has received both support and opposition from experts 
and the general public. On the one hand, it is seen by some as a feasible and 
safe solution to the water shortage, while others believe there is inadequate 
knowledge about the removal of chemicals and health effects.  
 
The first ‘test-case’ of public acceptability of water-recycling for potable purposes 
in Australia was the inner regional Queensland town of Toowoomba in mid-
2006, where the local mayor negotiated $20 million from the federal government 
for a water-recycling project. To access this federal funding, however, the 
community of 140,000 citizens had to vote to support water-recycling in a 
referendum. On the 29th of July 2006, 62% of Toowoomba residents voted 
against water recycling, expressing concerns about the technology, limited 
community consultation and being a ‘water-recycling test-case’ (e.g., 
Summerville, Miller & Buys, in press; Summerville, Miller, Bell & Buys, 2007). 
Australia’s first referendum on water recycling was the focus of intense media, 
political and scientific interest, highlighting community perceptions, beliefs and 
readiness to drink recycled water. After the failed referendum in Toowoomba, the 
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Queensland Premier, Peter Beattie, announced there would be a South-East 
Queensland referendum on water recycling on March the 17th 2007. However in 
January 2007, the Premier of Queensland reneged on his commitment to a 
referendum, describing water shortages as an ‘Armageddon situation’, he made 
the decision to introduce recycled water in the drinking supplies of the entire 
South East Queensland region, including Toowoomba (Burke, 2007).  
 
Despite a recent Australian Water Association survey which found that 
understanding the ‘factors affecting public acceptance of reuse’ was 
practitioners’ number one research priority (Dillon, 2000), knowledge about how 
Australians perceive the water crisis, their personal commitment to water 
sustainability and the best way to foster public engagement and acceptance of 
water management techniques, such as water recycling and demand 
management, remains extremely limited (Russel & Hampton, 2006). Precisely 
what Queensland or Australian residents think about this decision is unclear; to 
date, drinking recycled water has been an abstract prospect, with recycled water 
typically treated and used for  outdoor, non-potable use only (i.e. farm irrigation, 
watering of community facilities). A handful of studies within Australia have 
focused on community perception of recycled water for non-potable purposes 
and have found that people are generally accepting of recycled water for this 
purpose (Marks, Cromar, Howard,  Oemcke & Zadoroznyj, 2002; Sydney Water, 
2001).   
 
One prominent study from Australia has been undertaken by Hurlimann and 
colleagues (2003, 2004 & 2007). Using community members from Mawson 
Lakes in South Australia, where a residential non-potable wastewater reuse 
scheme has been implemented, Hurlimann and colleagues (2003 & 2004) 
investigated public perception of using recycled water for various purposes. In 
their research on non-potable use, they found that community satisfaction with 
recycled water use differed according to perceptions of communication and 
residents degree of trust in the Water Authority.  In a more recent study, 
Hurlimann (2007) found that perception of risk increased as the use of recycled 
water became more personal. Toilet flushing and garden watering was 
considered least risky while showering and drinking recycled water was 
considered extremely risky. Interestingly however, when ranked against other 
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risky technologies (radiation from mobile phones, nuclear waste and genetic 
modification of food), recycled water use for non-potable purposes was 
considered the least risky (Hurlimann, 2007). With the risk or distrust of 
recycled water increasing as the use becomes more personal, it is therefore 
imperative to understand how people feel about drinking recycled water. 
 
In northwest Victoria, Grampians Wimmera Mallee Water, a company supplying 
recycled water for irrigation use, developed a Recycled Water Strategy which 
offers a framework for informing and educating local communities about 
recycled water use (Friend & Coutts, 2006). While focussed on non-potable 
recycled water use, Grampians Wimmera Mallee Water emphasised the 
importance of challenging the ‘we know what’s best for you’ culture via ensuring 
informed participation by stakeholders in the decision making process through 
community newsletters, information packages and public workshops ((Friend & 
Coutts, 2006).   
 
The limited research in Australia on the public perception of potable recycled 
water highlights the need for investigating the social dimension. A valuable tool 
to explore the factors that underpin the acceptance or rejection of risky and/or 
controversial technologies, such as water recycling, is the Public Acceptability of 
Controversial Technologies (PACT) framework (Wolfe, Bjornstad, Russell & 
Kerchner, 2002).  The PACT framework holds that where a technology is situated 
on an acceptability continuum is linked to three stages:  
1.  an individual’s initial position on the technology,  
2.  the dialogue process that occurs in relation to the technology, and  
3.  an individual’s final assessment or decision about the acceptability of the 
 technology. (Wolfe et al., 2002)   
 
Movement along the PACT continuum is further influenced by three key 
dimensions: the constituent, the technology and the context (Wolfe et al., 2002).    
As outlined by Wolfe et al. (2002) the constituent dimension emphasises the 
perspectives and priorities of the people involved, which in the context of water 
recycling includes local residents who will drink the water, local authorities, 
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politicians, special interest groups and scientists. It focuses on the values, 
experiences, motivations, strategies, personal gain or loss of participating 
groups. The technology dimension refers to the attributes of the technology that 
impact on its acceptability, particularly potential harm and how it compares to 
other options. Opponents of water recycling frequently argue that options, such 
as desalination, dams and water efficiency, are preferable given the ‘yuck’ factor 
and concerns about potential health risks (i.e., drugs and hormones in the 
water). Finally, the context dimension highlights the unique importance of 
institutional, social and physical circumstances, with the key contextual factor 
in this situation the ongoing drought and severe shortage of water.  
 
This paper, therefore, utilises the PACT framework as a conceptual guide to 
explore how a sample of residents from South-East Queensland perceive water 
recycling for potable purposes. As there is no official potable water recycling 
system in Australia, this paper represents an important first step in identifying 
and understanding local residents’ expectations and reservations – information 
which will inform the content of communication and educational campaigns.  
Reporting on a content analysis of responses to an open-ended question which 
asked:  “What, if any, concerns do you have about using treated recycled water 
for drinking purposes?”, responses were thematically coded using the PACT 
framework. It is important to note from the outset, this paper focuses on a 
sample of residents’ comments regarding concerns with drinking treated 
recycled water, and therefore, is not to be considered representative of all 
community members’ views, rather it indicates local concerns with this proposed 
technology.   
 
Method  
 
Participants & Procedure  
 
Participants were residents of the Pine Rivers Shire, located in the northern 
Brisbane region of South-East Queensland, Australia. It has become one of the 
fastest growing urban areas in Australia (Pine Rivers Shire Council, 2007) and 
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was, therefore, considered an appropriate location for investigating perceptions 
of water recycling.  A total of 2000 households were randomly selected within 
the Pine Rivers Shire to receive the mail questionnaire, which included a prepaid 
return envelope and the opportunity to enter a $375 prize draw (15 X $25 gift 
vouchers). There was a 21% response rate, with 410 of the 2000 questionnaires 
returned.   
 
Measures  
 
The entire ‘Perceptions of Water Recycling’ questionnaire covered the broad 
areas of: water options for South-East Queensland (SEQ) (39 items), greywater 
use in SEQ (9 items), communications and recommendations (4 items), water-
using behaviours (22 items), new ecological paradigm (15 items), social capital 
(12 items) and socio-demographics (10 items). To gauge a deeper understanding 
of people’s concerns regarding drinking treated recycled water, this paper 
focuses solely on responses to one open-ended question in the survey, 
specifically, “What, if any, concerns do you have about using treated recycled 
water for drinking purposes?”.  
 
Data Analysis  
 
Half of the respondents (53%) stated they did not have any concerns about using 
treated recycled water for drinking in South-East Queensland, 37% stated they 
did have concerns and 10% were unsure. Overall, 177 (43%) of the 410 
participants answered the open-ended question “What, if any, concerns do you 
have about using treated recycled water for drinking purposes?”. Responses to 
the open-ended question were entered into N-Vivo, a software application for 
analysis of non-numerical data and analysed using a thematic approach, which 
focuses on identifying themes and patterns (Strauss & Corbin, 1998).  
 
Using the aforementioned Public Acceptability of Controversial Technologies 
(PACT) framework as a conceptual guide, responses were thematically coded into 
the three key domains of PACT: technology, constituents and context. To ensure 
that the entirety of participants’ concerns about water recycling were captured, 
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responses were multiple coded so that each key element of the answer was 
recorded into an initial categorical theme. For example, the following comment 
was coded in both the technology and constituents dimension: “I don't think that 
enough research has been done on the long-term effects. For the most part, I 
believe that is safe so long as it's treated correctly but I do not trust government to 
adequately fund and safe guard those efforts” (#66). A total of 26 responses 
could not be classified using the PACT framework and were therefore outside the 
scope of this paper and coded as ‘other’ (n=26; 15%); notably, the majority of 
these ‘other’ comments were supportive of recycled water (e.g. “Having grown up 
in Europe I am used to the idea of drinking recycled water” #314). As Figure 1 
illustrates, responses within each domain of the PACT framework, were broadly 
grouped into dominant sub-categories to highlight key issues.  
 
Results  
 
Concerns about using treated recycled water for drinking purposes 
 
Responses to the open question, “What, if any, concerns do you have about using 
treated recycled water for drinking purposes?” were coded into the three key 
dimensions of PACT: technology (n=128, 72%), constituents (n=23, 13%) and 
context (n=28, 16%). As 29 comments were multiple coded (i.e. classified in two 
domains) and 26 comments were excluded as they did not fit within the PACT 
framework, the responses analysed totalled 179.  Figure 1 illustrates the 
dominant sub-themes for each PACT dimension, which are discussed in turn.  
 
Figure 1: Key themes for the technology, constituents and context 
dimensions of PACT 
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The Technology Dimension of PACT 
 
As Figure 1 illustrates, the technology dimension of PACT was most frequently 
mentioned (72%) (i.e. technical parameters, potential harm and predictability of 
harm). Three key themes emerged within the technology dimension; most 
residents were concerned about the trustworthiness of the technology, the lack 
of knowledge they had about the process and fear of human error. Notably, 
many of these issues were intertwined, as the following comment illustrates: 
 
 “(I) don't really have much (an) understanding of recycled water and (I) 
 can't believe that it would really treat the water 100%” (#52). 
Knowledge 
  
The highly scientific and unknown aspects of the technology were key barriers to 
acceptance, with many residents admitting that they knew very little about the 
technology and were therefore concerned. The comments below highlight how 
the lack of knowledge about the technology contributed to opposition to water 
recycling.  
 
My concern would be the unknown factor associated with the treatment 
process. The water may be considered 'clean' from a chemical analysis but 
the future may unfold more information about the makeup of the water 
that was not known until problems started to arise with people’s health 
(#54). 
 
(I) do not know the actual processes to get the water to that standard and 
what the long term or very long term effects of people drinking this water 
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is. From what I know the research hasn't been done for long enough 
(#213). 
 
 
Trust 
  
Coupled with the lack of knowledge in the water treatment process, was the lack 
of trust. Without knowing the long-term effects of drinking recycled water, many 
felt they could not trust the process and the experts who said the process was 
safe. Many participants were extremely concerned about the potentially negative 
long-term effects of exposure to recycled water, and believed that it would be 
virtually impossible for any process to completely remove hormones in the water, 
commenting “(I) don't know how you can drink so called water that is mixed with 
soap, bleach, household cleaning products…” (#384). In particular, participants 
spoke about the potential threat to their children’s health in the future.   
 Distrust the process, un-natural to drink, unknown long term effects, 
 although used overseas aware residents drink bottled water. Refuse to 
 subject my children or myself to it  (#118).  
 There hasn't been enough testing done. How do we know honestly how it 
 will affect as in 50 years time? (#147).  
My concern would be the unknown factor associated with the treatment 
process. The water may be considered 'clean' from a chemical analysis but 
the future may unfold more information about the makeup of the water 
that was not known until problems started to arise with people’s health 
(#54).  
 
Human Error  
 
Another major concern related to the operation of the water recycling technology 
was the fear of ‘human error’.  There was an acknowledgement that no process 
is 100% safe and a feeling that eventually there would be an error: “…as with 
any system time is the telling factor, over time things are never attended to 
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properly. Human nature takes over, costs rise & short cuts are taken” (#75) and 
“…the technology may be good enough, but I think human error and equipment 
failures will result in the treatment being sub standard on some occasions, even if 
only briefly” (#89). The cost for human error, which was perceived to be almost 
inevitable, was reduced water quality and potential harm to health. 
 
The Constituent Dimension of PACT 
 
Fewer concerns (13%) focused on the constituent dimension of PACT (i.e. each 
participating individual or constituency group’s values, motivations and 
strategies). Notably, there was a common aversion to the concept of drinking 
recycled ‘toilet’ water. The perceived ‘yuck’ factor associated with this caused 
significant opposition to the process and resistance to drinking ‘toilet’ water.   
 
 
 
‘Toilet to Tap’ Yuck Factor  
 
In many comments, issues of personal health, safety and the ‘yuck factor’ were 
intertwined, with the following comment fairly representative:  “How to 
adequately remove hormones and viruses. Psychological aversion to drinking 
sewerage water” (#223). One participant was so concerned about the ‘yuck 
factor’ and concerned about the long-term safety of drinking recycled water that 
he described (in detail) how he would only drink rainwater from his tank, and 
when he left his home would bring his own bottled water with him.  
 
I, personally, dislike the idea of drinking water which comes from the 
toilet. And feel this would be better used on gardens, washing cars and 
other purposes rather than for drinking (#138). 
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(I) consider it ludicrous that we flush toilets with drinking water and talk of 
drinking toilet water. (I) find the whole idea of drinking other people's 
excrement repugnant to the point that if it goes through we will seriously 
consider emigrating (#294).  
 
 
Distrust of government and scientific evidence   
 
Participants expressed significant doubts over the ability of the state government 
to successfully implement and manage this process, and also questioned the 
independence and expertise of scientists. Many participants felt that insufficient 
research had explored the long-term effects and that they were like ‘guinea pigs 
in an experiment’.  As the statements below illustrate, participants felt very 
strongly about recycled water and were angry with the government for subjecting 
them to this. One participant described how they would sell their house and 
move if it was introduced to the area, and could foresee lawsuits against the 
government if there were long-term negative health effects. 
I don't think that enough research has been done on the long-term effects. 
For the most part, I believe that is safe so long as it's treated correctly but I 
do not trust government to adequately fund and safe guard those efforts 
(#66). 
 
I feel so strongly about drinking recycled sewage that I will sell the house 
and move to another area. How can you have the hide to tell us that you 
can correctly treat faeces, antibiotics and other very unmentionable items 
that are flushed down the toilet. If people get sick and I can certainly see a 
very large possibility of that! The Government and people in charge of this 
fiasco will be sued and jailed! (#404). 
 
The Context Dimension of PACT 
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Approximately 16% of responses focused on the context dimension of PACT (i.e. 
the setting, physical, social and institutional context). Respondents alluded to 
the local political and environmental context in their responses. Thus, 
highlighting the important role local context plays in shaping the perception and 
acceptability of controversial technologies such as water recycling.  Two key 
themes emerged in this context dimension: poor government planning and the 
need to consider other options first. 
 
Poor government planning 
 
Most comments focused on the role of the government as a leading constituent 
and expressed concerns over trust, government planning and monitoring.  The 
government, as the key control body, was viewed with an element of distrust and 
criticism.  Lack of trust existed in two key areas: government’s ability to monitor 
the process, and its ability to ‘tell the truth’.  Indeed, one respondent noted that 
although they accepted that water could be safely recycled, they did not have 
any faith in the state government to oversee appropriate safety and quality 
controls, as indicated below.    
We are not convinced that the present state government would institute a 
system of treatment that would ensure that the recycled water would 
always be of an appropriate quality for drinking. In simple terms, we do 
not think they can be trusted. Their record on maintenance of and planning 
for infrastructure is abysmal (#63). 
 
In general (I have) no problem but (I) do not trust government to announce if 
they have any system failure or problem that temporarily increase the risk 
or quality of the treated drinking water (#212). 
 
Criticism was directed towards the government’s lack of planning with the belief 
that water recycling was a ‘cheap fix’ to cover previous in-action in 
acknowledging the water situation. There was a feeling that the only reason 
water recycling was needed now was because water infrastructure had been 
ignored, with some also expressing concern over economics getting in the way of 
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quality if water recycling was to be privatised and questioning whether recycled 
water was the best solution in the current circumstances. 
 
Politicians in this country have consistently failed to present the public 
with the real facts on anything. At least four successive governments in 
this state have failed to deal with water supply issues for a period of 
fifteen years and now want the public to accept the cheap fix for their 
inability to make proper decisions. I accept that water can be properly 
recycled, but I do not accept that politicians can be trusted with on going 
quality control. Recent events in this state show how the current 
government has no regard for quality of any product delivered to the 
consumer. Water quality will be no different (#242). 
 
The concern I have if the recycled plant is not operated properly and not 
run by private enterprise - because they are only in it for profit (#85).  
 
 
 
Other Options 
  
Water recycling, was seen by many as the least preferred solution to the drought 
situation. Many wondered why other options such as desalination or mandatory 
water saving devices were not considered as a more suitable alternative.  
 
Preference would be other options such as desalination - If the icecaps are 
melting why not?? Cost may be prohibited but it will be costly anyway. 
Why has there been no mention of diverted storm water?? (#300). 
 
I believe there are better options such as desalination. I found it amazing 
that we are currently building a house, and for all the talk, we have not 
been encouraged/ forced to use water-saving devices/tank/dual tank 
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town water. In Europe these things have been practiced for years (e.g. 
underground greywater tanks) (#6). 
 
 
 
Discussion 
 
As one of the initial studies exploring Australian’s concerns regarding drinking 
recycled water, this research has accentuated the value of the PACT framework 
for understanding and addressing resident’s concerns. Categorising residents 
concerns according to the key PACT domains of technology, context and 
constituent has illustrated how the greatest challenge to public acceptance of 
water recycling is limited knowledge and trust in the technology. With nearly 
three-quarters of comments categorised within the technology domain, it is clear 
that information and education campaigns designed to engage and educate the 
public about the technological processes and safeguards associated with water 
recycling are essential. Notably, the comments within the context and 
constituent domains further highlight the importance of public trust in the key 
proponents (scientists and government) of the technology. These key findings, 
and their implications, are discussed in turn.  
 
Firstly, and most significantly, the majority of responses (72%) were classified 
under the technology dimension of PACT. This implies that people are concerned 
about the safety and effectiveness of this new and unknown technology; indeed, 
the three sub-themes within this domain (Knowledge, Trust and Human Error) 
all highlight how reservations about the technology are primarily driven by 
people’s fear of the unknown. Thus, education about the proposed seven barrier 
treatment system may help alleviate many of the concerns people have about the 
technology.  The challenge therefore, is to ensure that the tone of the 
communication is honest and appropriate, and free from complicated scientific 
jargon.  With current educational brochures and websites (e.g. Queensland 
Water Commission, 2007; Manners, 2007) attempting to engage residents with 
this technology and enable informed debate, future experimental and 
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correlational research should explore whether exposure to such information 
changes public attitudes.  
 
Secondly, whilst technology is important, the PACT analysis illustrated that it is 
also vital to appreciate the context and constituents involved in the water 
recycling debate.  Comments in the constituent dimension illustrated how 
drinking recycled water is a personal and extremely emotive issue for many 
people, who cited significant concern about the long-term impact on the health 
of their children. The unpleasant imagery of the ‘Toilet to Tap’ yuck factor was 
evident in comments, which frequently alluded to a feeling of drinking raw 
sewerage further contaminated by hormones, drugs and hospital waste. One 
method to mitigate the ‘yuck’ factor is to select ‘cleaner’ terms to describe the 
water, as has been done in Singapore (‘NEWater’) and San Diego (‘re-purified 
water’) (CSIRO, 2003); in South-East Queensland recycled water is described in 
publications and in the media as ‘purified recycled water’.  In addition, further 
education is required to re-conceptualise the ‘idea’ of recycled water and the 
understanding of the treatment process; from a communication perspective, one 
participant succinctly summed up the situation, commenting that "I don't know 
much about the recycling of water. I understand this is necessary but the process 
has not been explained very well to the public (#110)". This demands greater 
engagement with the public to inform them about the water recycling process.  
 
The government was also identified as a key constituent, with participants 
reporting significant distrust in the government’s ability to ‘tell the truth’ and 
accurately monitor the water recycling system. The government would need to 
build trust by providing honest and engaging debate about the water situation 
and options available. 
 
The context dimension highlighted how the local context impacted on 
community perceptions and acceptance of water recycling. At a local level, the 
performance and ability of the government to manage infrastructure was 
questioned, with participants viewing water recycling as a ‘Plan B’ response to 
poor management of water infrastructure in the past. Many felt that water 
recycling would not be necessary if the government had better managed the 
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state’s water resources and invested in appropriate infrastructure, with one 
participant’s comment summing up this perspective: “Moral and ethical reasons. 
I don't see why I should have to drink someone else's recycled urine because of 
government's lack of planning and management of water and because other 
people have wasted it” (#360). Whilst some felt that other options should be 
explored first, like desalination and strict water restrictions, there was an 
acknowledgement that ‘something’ drastic needed to be done.  Comments 
reflected that water is being recognised as a valued commodity in Australia and 
there were no easy answers. Therefore, the issue of climate change and ongoing 
drought has played a key role in shaping people’s perception of water. With the 
context domain illustrating that local institutional factors do impact on the 
acceptance – or not – of a technology, this research further highlights how the 
political and historical context impacts on perceptions of water recycling.   
 
Consistent with previous research (e.g. Hurlimann, 2007), this research also 
illustrates that acceptance of recycled water decreased as the use became more 
personal, with most preferring to use recycled water for non-drinking purposes. 
Moreover, by applying the PACT framework to understanding public perceptions, 
this research has illustrated the relative importance of technology, context and 
constituent domains. In terms of limitations, however, this paper does not 
present a representative view of whether people agree or disagree with water 
recycling; rather its purpose is to highlight the concerns that people do have 
about this proposal. It may, therefore, present a more negative view of water 
recycling by focusing on concerns rather than asking for a more general opinion. 
Also, as responses were from a relatively small sample from a Shire in South-
East Queensland, further research needs to explore what other Australians 
think about water recycling.  
 
Conclusion 
 
Applying the PACT framework as a conceptual guide to analyse responses to the 
open-ended question, “What, if any, concerns do you have about using treated 
recycled water for drinking purposes?” has provided an objective lens to  better 
understand the concerns a sample of South-East Queensland residents have 
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about water recycling.  Interestingly, most concerns about water recycling were 
classified under the technology dimension of PACT.  Although a combination of 
factors are important, the key concern residents expressed was limited 
knowledge and distrust in water recycling technologies, including fear of human 
error. Responses classified under the context and constituent dimensions of 
PACT, predominantly focused on the ‘yuck’ factor, distrust in government, poor 
planning and need to consider other options. Although these concerns played a 
less significant role in determining the acceptability of water recycling compared 
to the technology dimension, they are still important factors to consider. Future 
engagement and communication campaigns should provide residents with 
knowledge about water recycling technologies foremost, while also establishing 
trust in the information providers and weighing up other options. This paper has 
demonstrated the usefulness of the PACT framework to enable a thorough 
analysis of public concerns regarding the use of recycled water for drinking 
purposes. Our hope is that other researchers may also utilise the PACT 
framework to explore public perceptions of new and potentially controversial 
technologies.  
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